The strength of receptor signaling is centrally controlled through a cooperative loop between Ca2+ and an oxidant signal.
Activation of cell-surface receptors stimulates generation of intracellular signals that, in turn, direct the cellular response. However, mechanisms that ensure combinatorial control of these signaling events are not well understood. We show here that the Ca2+ and reactive oxygen intermediates generated upon BCR activation rapidly engage in a cooperative interaction that acts in a feedback manner to amplify the early signal generated. This cooperativity acts by regulating the concentration of the oxidant produced. The latter exerts its influence through a pulsed inactivation of receptor-coupled phosphatases, where the amplitude of this pulse is determined by oxidant concentration. The extent of phosphatase inhibition, in turn, dictates what proportion of receptor-proximal kinases are activated and, as a result, the net strength of the initial signal. It is the strength of this initial signal that finally determines the eventual duration of BCR signaling and the rate of its transmission through downstream pathways.